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(54) Data transport streams processing 

(57) This application relates to a receiver and a 
processing means for receiving multiple transport 
streams of data. Processing components included in 
the receiver can receive only one transport stream of 
data at any one time. In this application, in order to input 
to the processing components in the receiver, one sin- 
gle transport stream, while allowing the receiver to 
receive multiple transport streams of data, there is pro- 
vided a means for initially processing the received mul- 
tiple streams of data which involves the steps of 
demultiplexing the data from the multiple transport 
streams, re-mapping the data, selecting packets of data 
in accordance with user and receiver selection criteria 
and then multiplexing said selected packets of data into 
a single stream of data which can then be input to the 
processing components. 
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Description 

[0001] The inventiorvwhich is the subject of this application relates to apparatus for receiving a stream of data,:typ=- 
ically digital data, and which can be required to receive more than one stream of data without causing failure of the— 
5 processing system. 

.[0002] Conventionally, in apparatus such as broadcast data receivers for domestic use for the reception of broad- 
cast video, audio and/or auxiliary data and for the processing of the data for the generation of television programmes 
on a display apparatus connected thereto, the receiver receives and processes a single transport stream of digital data. 
This single stream of data is transmitted from a remote location in a number of alternative ways but in each case the 
w receiver is typically only able to receive and process a single stream of data. The stream of data may include data relat- 
ing to audio and video, different programme channels and so on and the data is identified in packets or groups and split 
by the receiver into the packets which are then processed in the appropriate manner. 

[0003] In the relatively new and expanding area of broadcast digital data processing, there is a demand for the 
receiver to be able to receive and process more than one transport stream of data at the same time. In the present 
is receivers as the integrated circuits used can only receive one input this is not possible and therefore there is a need for 
a solution to be found. It is known for relatively expensive and complex apparatus to be able to receive and process mul- 
tiple transport streams of data, but this form of apparatus cannot be economically or quickly incorporated in receivers 
for use in large volumes for domestic use. 

[0004] The aim of the present invention is to provide a receiver for transport streams of data which can be used and 
20 sold commercially on a large scale and which receiver has the capability to receive and process more than one trans- 
port stream of data and allow the generation of video and audio display or displays and/or perform other functions as 
selected by the user of the receiver. 

[0005] In a first aspect of the invention there is provided a broadcast data receiver apparatus for receiving and 
processing data from a number of received data transport streams, said data broadcast from a location remote to the 

25 receiver, and said receiver incorporating processing means capable of processing a single stream of data and charac- 
terised in that said apparatus incorporates means for receiving said plurality of data transport streams and processing 
such that each stream is demultiplexed and re-mapped and selected portions of data from said transport streams are 
multiplexed into a single transport stream of data for subsequent processing in the receiver by the processing means. 
[0006] In one embodiment the transport streams of data are received from any or any combination of a remote 

30 broadcast location or locations, and/or from data storage means connected to or incorporated in the receiver and/or 
other sources connected to or incorporated in the receiver. 

[0007] Typically the single transport stream which is generated by multiplexing includes selected packets of data 
from the streams of data received. The packets of data may be selected automatically as they represent data which is 
required for the system to operate correctly, and/or in response to user selections such as to watch a particular channel, 
35 a pre recorded program and/or to record programmes and it should be appreciated that another feature of the invention 
is the ability to split the data from the transport streams and to select to multiplex data into a single stream, store/record 
data and/or discard data in accordance with operating parameters at any instant. 

[0008] The arrangement of the current invention allows data which has been received from a number of transport 
streams to be processed using integrated circuits which can accept one data input as the integrated circuits are pre- 
40 sented with data in a single transport stream. These integrated circuits for the further processing of the data can be the 
same as those currently included in the receiver with no, or limited, alteration to perform processing of multiple transport 
streams of data which, until now, has not been possible. 

[0009] Typically, the single transport data stream which is generated is presented to a single input component or 
components in the receiver for further processing and to allow the data to be used to perform the designated function. 
45 The designated function can be any or any combination of the generation of video displays, audio displays, recording 
of programmes, playback of recorded programmes, generation of electronic programme guides, linking with internet 
services, e-mail, interaction with a PC , video and so on. 

[0010] In a further aspect of the invention there is provided a method for the generation of a single stream of data 
for subsequent processing, from multiple transport streams of data, said method comprising the steps of receiving a 
so number of transport streams of data, demultiplexing the data, remapping the data and selecting the packets of data in 
accordance with user and/or receiver selection criteria and multiplexing the said selected packets of data into a single 
stream of data. 

[0011] Typically at least one of the received transport streams of data is broadcast data received from a remote 
location and containing any or any combination of audio, video and auxiliary services data. 
55 [0012] The demultiplexing of the received data from each transport stream is performed in accordance with infor- 
mation transmitted along with the data and identified by the receiver which in turn identifies the packets of data. The 
remapping of the data packets' identifier takes place under control of the receiver so as to allow the required data to be 
multiplexed into a single stream and avoid identifier clashes between packets of data from different transport streams. 
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The locally controlled remapping of the packet identifiers can allow the origin of the data to be subsequently identified 
in subsequent processing of the same. 

[0013] As the receiver controls the remapping of the data, the current apparatus and method is distinguished over 
the prior art and the remapped packet identifiers which are generated typically do not relate to the data itself, it is pro- 
vided to allow the data to be placed into a single transport stream to be presented for further processing. 
[0014] A specific embodiment of the invention is now described with reference to the accompanying diagram and 
example as follows. 

[001 5] There is provided a receiver, indicated by the general numeral 2 in the accompanying diagram, which is pro- 
vided to receive broadcast transport streams of data from a first tuner 4 and a second tuner 6, both of which receive 
broadcast data transport streams from remote sources. A Hard Disk Drive 8 from which the receiver accepts AV data 
is also provided and data from this treated as data from a further transport stream as is described. When the first and 
second transport streams of data are received demultiplexers 10,12 are utilised for the respective streams to split, route 
and possibly process the packets of data from the data streams. This allows the subsequent identification and process- 
ing by the receiver, of the PSI and SI information from the first and second transport streams. 

[001 6] Referring once more to the diagram and the example. The Hard Disk Drive 8 is configured to record two pro- 
grammes, one from each of the tuners 4,6 and is also a source of data for a pre-recorded programme which is to be 
decoded and viewed at that time. In addition auxiliary information from the first and second transport streams is 
required to be sent for further processing in the receiver. 

[0017] Each data stream includes groups or packets of data which are provided for a number of different purposes 
such, as-audio, visual and/or auxiliary functions. The packets of data in the transport streams are identified by Packet 
identifiers (PID's) which, in accordance with the invention, may need to be remapped which effectively re-identifies the 
same with respect to data from other transport streams so as to avoid unintentional merging of packets of data. With 
the transport data streams demultiplexed as described, the multiplexer/interleaver 14 is instructed to perform remap- 
ping of the selected packet identifiers of those data packets routed to it. With selected packets remapped as required, 
to perform selected functions, the selected packets of data are multiplexed into a single transport stream of data 16 
which can then be processed by the single input integrated circuits 13 in the processing facility within the receiver which 
are capable of accepting and receiving a single transport stream of data but not multiple streams of data. 
[0018] The receiver further configures the demultiplexers to identify and select the packets of data relating to the 
auxiliary information, for example those data packets corresponding to descrambling control and management, and 
routes these to the interleaver 14 which inserts these packets of data into the multiplexed single transport data stream 
16 and the PID's for the packets of data are changed on the basis of the receiver processing knowledge. The receiver 
can then manage the recording and decryption of the two programmes as it is capable of monitoring the PSI/SI and aux- 
iliary data of the two programmes. It will be noted that the demultiplexed data for the programmes to be recorded from 
the demultiplexers is sent to the Hard Disk Drive directly via paths, 20,22. In addition AV data 24 from the Hard Disk 
Drive is also inserted into the single data stream 1 6 and, as the receiver is controlling the processing of the data there 
is no need to construct a PSI table to identify the AV packet identifiers, as the PID's are already known and changed as 
required by the receiver. 

[0019] The data provided below indicates the data streams which are generated in response to the example 
described above wherein the programmes to be recorded from the two tuners are represented by the codes X1 A1 ,X2V1 
and Y4A2 Y5V2 respectively and are sent to the Hard Disk Drive to be stored. Auxiliary data represented by the codes 
X3PS and Y3PS is sent from the tuners to be multiplexed with data for the recorded programme to be viewed which 
originates from the Hard disk Drive and is represented by the codes Z1 A1 22V1 . It will be noted how, when the packets 
of data are multiplexed the PID's are changed to S3PS, S6PS, S7A1 , S8V1 respectively. 

Tuner L ! STRE * MS . xiAl X2V1 X 3 PS X«A2 X5V2 X 3 PS X6A3 X7V3 X 3 PS X1A1 X2V1 X3PS 



Tuner 1 
Deraux to Interleaver 
Denux to HOD 



X 3 PS 

X1A1 X2V1 



X 3 PS X 3 PS X 3 PS 

XLA1 X2V1 



. Y1A1 Y2 vi Y 3 PS Y4A2 Y5V2 Y 3 PS Y6A3 Y7V3 Y3PS Y1A1 Y2V1 Y 3 PS 
1 u 1 * Y3PS Y 3 PS Y3PS 



Denux to Interleaver : Y3PS 
50 oetnux to HDD : **V2 



HDD to interleaver : ^1A1 12V1 



21A1 S2V1 MAI 22V1 



interleaver output : S7A1 S8V1 S 3 PS S 6 PS S7A1 S8vl S 3 PS S 6 PS S7A1 S8V1 S 3 PS S6PS 
Fe-oapping. table for use by the interleaver (provided by STB processor): 
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IHPUT TAG ; XI X2 X3 Y4 Y5 Y3 21 22 

O0TP0T TAG : SI S2 S3 S4 S5 S6 ST Sfl 

Notice that even if the same codes are in the source streams, since the source is known a 

_ different mapping can be assigned. 

5 

Nomenclature : 

XI, X2 ... Packet identification codes for packets sourced from Tuner 1 
Yl Y2 ... Packet identification codes tor packets sourced Hon Tuner 2 
Zl!z2 ... Packet identification codes for packets sourced from the hard disk drive 

A1,A2 ... Audio packet belonging to programme 1,2 ... for the specific tuner 
10 Vliv2 ... Video packet belonging to programme 1,2 ..- for the specific tuner 
PS* system information packet (eg. SI, PSI, ECM, EMM etc.) 

NB- There will be many system information packets each with different packet identification 
codes and clashing between the two sources. all requiting unique re-mappxng. Unlike 
professional r emul t lple xing equipment, it is not necessary to adjust the contents off the 
Sata packets to reflect the remapping of the packet identifiers. Since the remapping is 
reformed with the knowledge and under control of the STB processor, all necessary 
15 i oCuon is available to the STB to correctly interpret the packet identifications 

^ferred to in the packet data, by reference to the remapping table. This only need, to be 
done as and when it needs to and net for the entire data stream. It therefor represents a 
simpler and more cost-effective solution. 

20 

[0020] Thus the current invention allows existing processing capabilities which can only receive one transport 
stream of data to be utilised in apparatus which is adapted in accordance with the invention to receive^data.from more 
than one transport stream. 

25 Claims 

1. A broadcast data receiver apparatus for receiving and processing data from a number of received data transport 
streams, said data broadcast from a location remote to the receiver, and said receiver incorporating processing 
means capable of processing a single stream of data and characterised in that said apparatus incorporates means 

30 for receiving said plurality of data transport streams and processing such that each stream is demultiplexed and re- 

mapped and selected portions of data from said transport streams are multiplexed into a single transport stream of 
data for subsequent processing in the receiver by the processing means. 

2. Broadcast data receiver apparatus according to claim 1 wherein the transport streams of data are received from 
35 " any or any combination of remote broadcast location or locations and/or from data storage means connected to or 

incorporated in the receiver and/or other sources connected to or incorporated in the receiver. 

3. Broadcast data receiver apparatus according to claim 1 wherein the single transport stream of data which is gen- 
erated by the multiplexing step includes selected packets of data from the plurality of transport streams of data 

40 received. 

4. Broadcast data receiver apparatus according to claim 3 wherein the packets of data which are selected are 
selected automatically as they represent data which is required for the apparatus to operate correctly and/or in 
response to user selections. 

45 

5. Broadcast data receiver apparatus according to claim 1 wherein data from the plurality of transport streams is 
selected and said selected data is multiplexed into a single stream, is stored or recorded and/or is discarded in 
accordance with operating parameters for the receiver apparatus at any instant 

so 6. Broadcast data receiver apparatus according to claim V wherein the data processing means are integrated circuits, 
which accept one data input stream. 

7. Broadcast data receiver apparatus according to claim 6 wherein the single transport data stream which is gener- 
ated is presented to a single input component or components in the receiver for further processing and to allow the 

55 data to be used to perform a designated function. 

8. Broadcast data receiver apparatus according to claim 7 wherein the designated function is any or any combination 
of the generation of video displays, audio displays, recording of programmes, playback of recorded programmes, 
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generation of electronic programme guides, linking with internet services, e-mail, interaction with a personal com- 
puter, video, and/or other apparatus. 

9 A method for the generation of a single stream of data for subsequent processing, from received multiple transport 
5 * streams of data said method characterised by the steps of receiving a plurality of transport streams of data, demul- 
tiplexing the data streams, re-mapping the said data and selecting packets of data from the plurality of transport 
streams in accordance with user and/or receiver apparatus selection criteria, multiplexing the said selected packets 
of data into a single stream of data, for subsequent processing. 

w 10 A method according to claim 9 wherein at least one of the received transport streams of data is broadcast data 
received from a remote location containing any or any combination of audio, video and auxiliary services data. 

11 A method according to claim 9 wherein demultiplexing of the received data from each transport stream is per- 
formed in accordance with information transmitted along with the data and identified by the receiver to .n turn iden- 

15 tify the packets of data. 

12 A method according to claim 1 1 wherein the re-mapping of the data packets identifier takes place under control of 
the receiver so as to allow the required data to be multiplexed into a single stream and avoid identifier clashes 
between packets of data from different transport streams. 

20 13. A method according to claim 1 2 wherein the locally controlled re-mapping of the packet identifiers allowsthe-origin 
of the data to be subsequently identified in subsequent processing the same. 



25 



30 



35 



40 



45 



SO 



55 



5 



EP 1 056 279 A1 



' (2) 



(16) 



(13) 



Tunetl (4) 



Tuner 2 (6) 



Demultiplexer 
(10) 



Demultiplexer 
(\2\ 




Interleaver (14) 



(20)^(22)^(24)" 



STB TS I/F 



MPEG decoder 



STB processor 



Harddiskdrive (8) 



Re-mapping data provided by STB 
processor 



6 



« 

EP 1 056 279 A1 



j) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number. 

EP 00 30 4325 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with incfication, where appropriate, 
ol relevant paasagea . 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (tnta.7) 


X 


BUNGUM 0 W: "TRANSMULTI PLEXING, 
TRANSC0NTR0L AND TRANSSCRAMBLlnb 
MPEG-2/DVB SIGNAL" 

INTERNATIONAL BROADCASTING CONVENTION, 
12 Septenfcer 1996 (1996-09-12). 
XP002040478 

section "Transmultiplexer" 
* abstract; figure 1 * 


1-13 


H04N5/00 
H04N7/24 


X 


EP 0 917 355 A (SONY INTERNATIONAL EUR0P 
GMBH) 19 May 1999 (1999-05-19) 
* the whole document * 


1-13 




A 


GB 2 315 649 A (MITSUBISHI ELECTRIC CORP) 
4 February 1998 (1998-02-04) 

* page 12, line 1 - page 16. line 14 * 

* abstract * 


1-13 




A 


W0 98 16067 A (TIERNAN COMMUNICATIONS INC) 
16 April 1998 (1998-04-16) 
section "Sumnary of the invention" 

* abstract; figure 1 * 

EP 0 893 913 A (CANAL PLUS SA) 
27 January 1999 (1999-01-27) 

* abstract; figure 4 * 


1-13 








TECHNCAL FIELDS 
SEARCHED <lnLCL7) 


A 


1-13 


H04N 


A 


US 5 754 651 A (BRIDGEWATER KEVIN ELLIOTT 
ET AL) 19 May 1998 (1998-05-19) 
* abstract; figure 3 * 


1-13 




A 


US 5 835 493 A (JOHNSON BRIAN ET AL) 
10 November 1998 (1998-11-10) 
* claims 8,20 * 

-/-- 


1-13 




The present search report haa been drawn up for all claims 

«. , k 1 D«* ctfccrrptotion & lha »aaren 







THE HAGUE 



13 September 2000 



La, V 



CATEGORY OF CITED DOCUMENTS 

X : p*r*ouWrty ntlava* 9 tak*n afen* 

Y : pa/tioulany r***vart 9 oombinod wttt another 

dooumant of th» aasna oategory 
A : techno log ba) baokc round 
O : non-written di*otosur» 
P : int»rm»diftt» document 



T : theory or prinofil* underlying the invention 

E : savtier patent document, but pub fa bed on, or 

. after the filing date 

D : document cited in tha application 

L : document ofted for other rMtent 



ft : membe* of the itnw paXant family, oomspondlng . 
document 



7 



EP 1 056 279 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 4325 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



HURK VAN DEN J ET AL: "A CONCEPT FOR 
SOURCE DECODING IN DIGITAL VIDEO BROADCAST 
APPLICATIONS" 

INTERNATIONAL CONFERENCE ON CONSUMER 
ELECTRONICS - DIGEST OF 
TECHNICALPAPERS.US.NEW YORK, IEEE, 
vol. CONF- 14, 7 June 1995 (1995-05-07), 
page 260-261 XPO0G547813 
ISBN: 0-7803-2141-3 
* abstract * 



Citation of document with indication, where appropriate, 
of relevant passages 



Tha present aearcri report has been drawn up for all daims 



Relevant 
to claim 



1,6-8 



CLASSIFICATION OF THE 
APPLICATION (lntCI.7) 



TECHNICAL FIELDS 
SEARCHED (Int. CI. 7) 



THE HAGUE 



Dm* o* completion c* the •earoti 

13 September 2000 



La, V 



CATEGORY OF CfTED DOCUMENTS 

X : partioularty relevant ? Uk«n aionm 

Y : particularly ralavant it combined w«h another 

document of tha aama category 
A : teohnobgioaJ bao*^ round 
O : non>w»ritl»n ditoloaura 
P : tntenrwdtot* doourrwrrt 



T : theory or princpla underlying tha rmattbon 
E : aarlier patent ooeumanL but pub In had on, or 

after tha filing date 
0 : document eitad in tha apptnabon 
L : document oitad for othar reasons 



& : mamfcar of tha itm patent family, correapondng 
dooument 



8 



EP 1 056 279 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 4325 



This anne. lists the patent family members relating to the patent documenta cited in the above-mentioned European search report 

The members are as contained in the European Patent Office EDP file on 

The European Patent Office hi in no way liable lor these particulars which are merely gwen for the purpose o1 information. 

13-09-2980 



Patent document 
cited in search report 


Publication 1 

Maia 1 
a<uw 1 




Paforrl f Afntlw 

membenja) 


Publication 
dot* 


CD HQ 17 A 


19-05-1999 


CN 


1219809 A 


16-06-1999 


JP 


11239186 A 


31-08-1999 




04-02-1998 


JP 


10041909 A 


13-02-1998 




AU 


713735 B 


09-12-1999 






AU 


1490797 A 


05-02-1998 




16-04-1998 


AU 


4671497 A 


05-05-1998 


EP 


0931418 A 


28-07-1999 




27-01-1999 


AU 


8353498 A 


16-02-1999 




EP 


0998813 A 


10-05-2000 






WO 


9905854 A 


04-02-1999 






NO 


20600320 A 


24-03-2000 






ZA 


9806603 A 


16-03-1999 


US 5754651 A 


19-05-1998 


AU 


716349 B 


24-02-2008 




AU 


3213297 A 


05-01-1998 






BR 


9709409 A 


10-08-1999 






CN 


1226354 A 


18-08-1999 






EP 


0903036 A 


24-03-1999 






PL 


330219 A 


10-05-1999 






WO 


9746008 A 


04-12-1997 






AU 


3150797 A 


05-01-1998 






AU 


3150897 A 


05-01-1998 






AU 


3209497 A 


05-01-1998 






AU 


3213397 A 


05-01-1998 






BR 


9709410 A 


10-08-1999 






BR 


9/09420 A 


tn.nft.iQQQ 
iu-uo- iwy 






BR 


9709494 A 


10-08-1999 






BR 


9709508 A 


10-08-1999 






CN 


1226359 A 


18-08-1999 






CN 


1226355 A 


18-08-1999 






CN 


1226356 A 


18-08-1999 






CN 


1226357 A 


18-08-1999 






EP 


0903033 A 


24-03-1999 






EP 


0903034 A 


24-03-1999 






EP 


0903035 A 


24-03-1999 






EP 


0903038 A 


24-03-1999 






W0 


9746007 A 


04-12-1997 






WO 


9746017 A 


04-12-1997 






wo 


9746009 A 


04-12-1997 






wo 


9746016 A 


04-12-1997 






us 


5844595 A 


01-12-1998 


s 




us 


5838873 A 


17-11-1998 


0RMP04! 




us 


5844478 A 


01-12-1998 


o 

& For more details about this annex : see 


Official Journal of Iho European Patent Office, No. 12/B2 





9 



EP 1 056 279 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 30 4325 



Tnis annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 

The members are as contained in the European Patent Office ED P file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

13-09-2000 



Patent document 
cited in search report 


Publication 
date 


Patent family 
members) 


Publication 
date 


US 5754651 A 




us 


5933500 


A 


03-08-1999 


US 5835493 A 


10-11-1998 


us 


6002687 


A 


14-12-1999 



s 
2 

2 

s 



& For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



10 



